INTRODUCTION {#sec1-1}
============

Cancer is one of the leading health problems in the world. Side effects of chemotherapy and radiation therapy have been known obviously. Since the therapies at the moment do not result in successful results for some types of cancers, scientists have started to investigate natural remedies for the treatment of cancer. In this regard, plant-derived compounds were evaluated first, because of the findings that used some plants in a rural population to treat certain types of cancers, which yielded positive results. In fact, plants have a long history in the treatment of cancer\[[@ref1]\] and studies related to anticancer agents from plant sources started in the 1950s with the discovery of some alkaloids like *vinca major* and cytotoxic podophyllotoxins.\[[@ref2][@ref3]\]

The taxanes are a group of plant-derived chemotherapeutic agents.\[[@ref4]\] Paclitaxel (taxol^®^) isolated from the Pacific Yew, *Taxus brevifolia* Nutt. (a species of the genus *Taxus*, *Taxaceae*) is the best known agent among them. *Taxus baccata* (European yew) is another important source of paclitaxel. A recent review focused on the production of paclitaxel and related taxanes in *Taxus baccata* using cell suspension culture technology.\[[@ref5]\] Various parts of *Taxus brevifolia* and other *Taxus* species are used for the treatment of some cancerous and noncancerous conditions.\[[@ref1]\] Paclitaxel, which is used in the treatment of several cancers,\[[@ref6][@ref7]\] is found in the leaves of various *Taxus* species, and their semi-synthetic conversions such as docetaxel (Taxotere^®^), have provided natural sources of plant-derived drugs.\[[@ref8]\]

D-Adenosine deaminase (ADA) is an enzyme (EC 3.5.4.4) involved in purine metabolism. It is needed for the breakdown of adenosine and for the turnover of nucleic acids in tissues. It is present virtually in all mammalian cells and its primary function in humans is the development and maintenance of the immune system.\[[@ref9]\] However, the full physiological role of ADA is not yet completely understood.\[[@ref10]\] ADA association has also been observed with epithelial cell differentiation, neurotransmission, and gestation maintenance.\[[@ref11]\] It has also been proposed that ADA, in addition to adenosine breakdown, stimulates release of excitatory amino acids and is necessary for the coupling of A1 adenosine receptors and heterotrimeric G proteins.\[[@ref10]\]

Although some molecular mechanisms are supposed for the action of *taxus* species in the cancer process, it seems quite possible that there might be some other mechanisms unknown yet. Therefore, further studies are needed. As to the subject, we evaluated to investigate possible effects of aqueous *taxus baccata* extract on ADA activity in cancerous and noncancerous human gastric and colon tissues in order to make contribution to the attempts to clarify its anticancer potential.

MATERIALS AND METHODS {#sec1-2}
=====================

The study protocol was approved by the Ethical Committee of Clinical Research in Ankara University Faculty of Medicine (Decision No: 32-690, Date: June 13, 2011). Nine cancerous colon tissues and nine noncancerous adjacent colon tissues were obtained from patients with colon cancer by surgical operation. Sixteen cancer and 16 non cancer gastric tissues were similarly obtained from patients with gastric cancer. Tissues were first cleaned by saline solution and the stored at -80°C until the analysis time. In the analysis process, first they were homogenized in saline solution (20%, w/v). After homogenization, homogenates were centrifuged at 5000 rpm for 30 min to remove debris and to obtain clear supernatant fraction. Then, the analyses were performed in this fraction.\[[@ref12]\]

The extracts were prepared by soaking plant (*taxus baccata* needles) into the distilled water at the concentration of 10% (w/v) and waiting for 24 hours at room temperature by rotating continuously. After the debris was removed, plant supernatants were centrifuged at 10,000 rpm for 20 min and upper clear part was taken and used in the assays as the plant extract.

Protein concentrations of the tissues were measured by the Lowry method\[[@ref13]\] and ADA activities were measured by the method described by Guisti before.\[[@ref14]\]

Statistical analysis {#sec2-1}
--------------------

Statistical evaluations were made by Wilcoxon test and *P* values lower than 0.05 were evaluated as significant

RESULTS {#sec1-3}
=======

Results are shown in [Table 1](#T1){ref-type="table"}. As seen from [Table 1](#T1){ref-type="table"}, the *taxus* extract significantly inhibits ADA activity both in cancerous and noncancerous gastric and colon tissues. Inhibition percents were higher in colon tissues than gastric tissues \[[Table 2](#T2){ref-type="table"}\]. Furthermore, we observed that ADA activity was higher in the gastric tissue compared with the colon tissue. However, we found no differences between ADA activities of cancerous and noncancerous tissues for both tissues studied.
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Mean±SD values for ADA activities (IU/mg protein) in the groups with and without extract
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Inhibition percents observed owing to treatment with the extract in the groups
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DISCUSSION {#sec1-4}
==========

Plants are the important sources of effective drugs for the treatment of some types of cancers and they also provide important sources for the development of novel agents with anticancer potential.\[[@ref15][@ref16]\]

Among these plants, *taxus baccata* has long been under interest in this regard. This plant has some components with alkaloid structure. Although its alkaloids share common structural similarities with some others, they have a unique taxane ring. These alkaloids interrupt mitosis by promoting and stabilizing microtubule formation. Taxol targets microtubules produced by dimeric proteins. Microtubules are keys for cell division, and tubulins polymerize to form microtubules in the presence of microtubule associated protein (MAP) and GTP. It seems possible that taxol stabilizes microtubules. As a result of this, microtubules become nonfunctional, which interferes cell dividing and blocks cell cycle. Due to abnormal clusters formed in this way, nonfunctional microtubules get distributed.\[[@ref17][@ref18][@ref19]\]

Additionally, taxol prevents spread of metastatic cancer cells by inhibiting cell migration. Paclitaxel principally acts at the G-2/M-phase junction. However, docetaxel acts mainly in S-phase of mitosis. These compounds are not toxic to nondividing cells because they do not require mitotic spindle. Therefore, they act only on proliferating cells.\[[@ref18]\] Additionally, as the microtubule system is essential for the release of various cytokines, modulation of cytokine release by this drug may play a major role in its antitumor activity.\[[@ref20]\]

From a scientific perspective of view, use of ADA inhibitors has helped much in understanding the mechanism of action of adenosine metabolites and analogs. ADA inhibitors have also led to the understanding of the regulatory processes associated with immunodeficiency characterized by a lack of ADA, and of maturation of the immune response.\[[@ref21]\] One of them, pentostatin (Nipent) is a nucleoside analog having potential to inhibit ADA enzyme. Inhibition of ADA blocks the deamination reactions in the purine salvage pathway, result of which is the inhibition of ribonucleotide reductase. As a result, this process depletes the nucleotide pool and limits DNA synthesis.\[[@ref22]\]

Looking at our results, it seems that ADA activity is higher in gastric tissue compared with colon tissue, and there are no differences between ADA activities of cancerous and noncancerous cancer tissues in both tissues. Our results, however, suggest that components of aqueous extract from *taxus baccata* significantly inhibits ADA activities in both gastric and colon tissues. Inhibition percents in ADA activity are almost at the same degree in the cancerous (malign) and noncancerous adjacent tissues (benign).

CONCLUSION {#sec1-5}
==========

It seems quite possible that in addition to other proposed mechanisms, accumulated adenosine due to the inhibition of ADA enzyme might also play an important function in the anticancer properties of *taxus* species.
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